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Description 

The pres nt invention generally relates to inkjet 
printheads and, more particularly, to an improved 
method for fabricating an Inkjet printhead. s 

Inkjet printheads operate by ejecting a droplet of ink 
thr ugh a nozzle and onto a recording medium, such as 
a sheet of paper. When a number of nozzles are 
arranged in a pattern, such as one or more linear 
arrays, the properly sequenced ejection of ink from 10 
each nozzle causes characters or other images to be 
printed on the paper as the printhead is moved relative 
to the paper. The paper is typically shifted each time the 
printhead has moved across the paper. The printhead is 
usually part of a disposable print cartridge containing a is 
supply of ink, where the print cartridge is easily installed 
in and removed from the printer. 

In one design of a thermal inkjet print cartridge, the 
print cartridge includes: 1) an ink reservoir and ink 
channels to supply ink proximate to each of the nozzles; 20 
2) a nozzle plate in which the nozzles are formed in a 
certain pattern; and 3) a substrate attached to a bottom 
surface of the nozzle plate, where a series of thin film 
heaters are formed on the substrate, generally one 
below each nozzle. Each heater includes a thin film 25 
resistor and appropriate current leads. To print a single 
dot of ink, an electrical current from an external power 
supply is passed through a selected heater. The heater 
is ohmically heated, in turn superheating a thin layer of 
the adjacent ink. This results in explosive vaporization 30 
of the ink, causing a droplet of ink to be ejected through 
an associated nozzle onto the paper. 

One example of this type of print cartridge is shown 
in Fig. 1 as print cartridge 10. Print cartridge 10 gener- 
ally includes a body 12 which acts as an ink reservoir. 35 
Body 12 may have formed on it one or more projections, 
such as projection 13, to enable print cartridge 10 to be 
secured in place within an ink printer. The printhead 
portion 14 of print cartridge 10 includes a metal nozzle 
plate 16 (such as a gold-plated nickel nozzle member), 40 
which has two parallel arrays of nozzles 17 formed in it 
using conventional photolithographic techniques or 
other known techniques. Nozzle plate 16 is attached by 
an adhesive to an underlying substrate (not shown) 
which includes heater resistors paired with each of noz- 45 
zles 17. 

A flexible insulating tape 18 has formed on it a 
number of conductors which terminate in contact pads 
20. The other ends of the conductors on tape 18 are 
connected, using tape automated bonding (TAB), to so 
lectrodes on the substrate. 

When print cartridge 10 is properly installed in a 
moveable carriage of an inkjet printer, pads 20 contact 
corresponding electrodes n the inkjet printer which 
supply the energization signals to the various heater ss 
resistors on the substrate. When printing, the carriage 
scans print cartridge 10 across the width of a sheet of 
paper, and the paper is incrementally moved perpendic- 
ular to the dir ction of movement of print cartridge 10. 



To assembl the combined prior art structure of 
tape 18, nozzle plate 16, and the underlying substrate, 
nozzle plate 16 is first aligned with and s cured to the 
substrate such that the heater resistors on the substrate 
are aligned with the nozzles formed on the nozzle plate. 
This is a fairly time consuming process which requires 
specially designed and expensive machinery for dis- 
pensing a UV curable adhesive on the substrate, manip- 
ulating the nozzle plates and substrates, aligning them, 
and then adhesively securing the nozzle plates to the 
substrates by curing the UV curable adhesive sand- 
wiched between nozzle plate 16 and the substrate. 

After the step of aligning and securing nozzle plate 
16 to the substrate, a conventional tape automated 
bonding (TAB) process, performed by a commercially 
available automated bonding machine, is then carried 
out to position electrodes on the substrate with respect 
to conductors formed on tape 18 and bond the conduc- 
tors to the substrate electrodes. 

EP-A-0 564 080 (published 06/10/93 with priority 
date of 03/04/92) discloses a printhead including a pol- 
ymer tape having orifices formed therein and containing 
conductive traces with one or more windows exposing 
ends of the conductive traces. 

A separate substrate contains heating elements 
and electrodes. A conventional, commercially available 
automatic inner lead bonder is then used to automati- 
cally align the orifices to the heating elements. The 
alignment of the orifices and heating elements inher- 
ently aligns the electrodes with the exposed ends of the 
traces. The wire bonder is then used to bond the traces 
to the electrodes through the window. 

What is needed is a method for manufacturing 
inkjet printheads which does not entail the use of spe- 
cially designed equipment for dispensing a UV curable 
adhesive, manipulating nozzle plates and substrates, 
aligning them, and curing the adhesive but only entails 
using commercially available equipment. 

The inventive method bonds a nozzle plate directly 
to special conductors on a flexible TAB circuit, using a 
commercially available automatic lead bonder, to retain 
the nozzle plate in place on the TAB circuit. The TAB cir- 
cuit is handled in a reel-to-reel film format which is com- 
monly used for electronic chip packaging. The 
commercially available lead bonder is programmed to 
manipulate each nozzle plate, align the special conduc- 
tors formed on the TAB circuit with respect to the nozzle 
plate, and bond these conductors to the nozzle plate. 

In a next stage of the reel-to-reel process, an iden- 
tical automatic bonder (or the same bonder) manipu- 
lates individual substrates, aligns each substrate to an 
associated nozzle plate, and bonds electrodes on the 
substrate to corresponding leads formed on the TAB cir- 
cuit. In the process of aligning the substrate to the noz- 
zle plate, the substrate is automatically aligned with 
respect to the leads on the TAB. 

Thus, such an assembly requires only relatively 
inexpensive, commercially available bonding equip- 
ment, which already possesses the capability to manip- 
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ulate the individual nozzle plates and substrates, 
optically align them, and perform the required bonding 
steps. 

A next step in the reel-to-reel process may laminate 
the nozzle plate to the substrate simply by applying heat s 
and pressure to the paired substrate and nozzle plate. 

The present invention can be further understood by 
reference to the following description and attached 
drawings which illustrate the preferred embodiments. 

Other features and advantages will be apparent 10 
from the following detailed description of the preferred 
embodiments, taken in conjunction with the accompa- 
nying drawings, which illustrate, by way of example, the 
principles of the invention. 

Fig. 1 is a perspective view of a conventional Inkjet 15 
print cartridge whose methods of manufacturing suffer 
from the above-described drawbacks. 

Fig. 2 illustrates a TAB circuit prior to a printhead 
being affixed thereto. 

Fig. 3 illustrates the TAB circuit of Fig. 2 after spe- 20 
cial conductors on the TAB circuit have been bonded to 
a nozzle plate and after current-carrying leads of the 
TAB circuit have been bonded to electrodes on a sub- 
strate. 

Fig. 4 is a cross-section along line A-A in Fig. 3. 25 

Fig. 5 illustrates an opposite surface of the TAB cir- 
cuit shown in Fig. 3. 

Fig. 6 illustrates one embodiment of a substrate 
which may be attached to the TAB circuit of Fig. 3. 

Fig. 7 is a perspective view, partially cut away, of a 30 
portion of the printhead assembly showing the align- 
ment of a nozzle with respect to a vaporization chamber 
and a heater resistor. 

Fig. 8 illustrates a portion of a print cartridge after 
the TAB printhead assembly of Fig. 5 has been affixed 35 
to a plastic print cartridge body. 

Fig. 9 is a cross-sectional view taken along line A-A 
in Fig. 8. 

Fig. 10 illustrates one process which may be used 
to form the assembly of Fig. 3. 40 

Fig. 2 illustrates a back surface of a tape automated 
bonding (TAB) circuit 26 comprising a flexible polymer 
tape 28 approximately 50.8^m (2 mils) thick. Such tape 
28 may be purchased commercially as Kapton™ tape, 
available from 3M corporation. Other suitable tape may 45 
be formed of Upilex™ or its equivalent. Preferably, tape 
28 is formed of a polyimide. 

Shown on the back surface of tape 28 are conduc- 
tive traces 30 formed thereon using a conventional 
metal deposition and photolithographic etching process, so 
Traces 30 may be conventional gold-plated copper con- 
ductors. These conductive traces 30 are terminated by 
large contact pads 32, extending through tape 28, 
designed to interconnect with a printer. When TAB cir- 
cuit 26, with a printhead subsequently attached, is ss 
secured to a print cartridge body, such as print cartridge 
body 12 in Fig. 1, and the print cartridge is installed in a 
printer, contact pads 32 contact printer electrodes pro- 
viding externally generated energization signals to th 



printhead. 

Contact pads 32 are preferably plated with gold on 
the front surface of tape 28 (shown in Fig. 5). 

The other ends of conductors 30 extend out over 
rectangular opening 36 for connection to electrodes on 
a substrate containing heater resistors. 

Also formed on the back surface of TAB circuit 26 
using conventional photolithographic techniques are 
additional traces 38, which are not connected to any 
contact pads, since these traces 38 are not intended to 
conduct electrical signals. Rather, traces 38 are 
intended to' be directly bonded to a nozzle plate for 
securing the nozzle plate in position with respect to TAB 
circuit 26. Traces 38 may have virtually any size and 
number needed to adequately secure a nozzle plate 
with respect to TAB circuit 26. All that is necessary is 
that traces 38 are located in close proximity to opening 
36 to enable bonding the ends of traces 38 to a nozzle 
plate positioned within opening 36, as will be subse- 
quently described. 

TAB circuit 26 with specially designed traces 30 and 
38 formed thereon may be obtained from 3M Corpora- 
tion. 

Fig. 3 illustrates the completed TAB printhead 
assembly 42 incorporating a nozzle plate 44 aligned 
with and bonded to traces 38 and including a silicon 
substrate 46 aligned with nozzle plate 44 and having 
electrodes bonded to the ends of traces 30. As will be 
described in more detail later with respect to Fig. 10, a 
conventional automated bonder performs these align- 
ment and bonding steps. A front surface of TAB print- 
head assembly 42 in Fig. 3 is shown in Fig. 5. (Traces 
30 and 38 are shown visible in Fig. 5 since tape 28 is 
assumed to be semi-transparent). 

Nozzle plate 44 having nozzles 48 (Fig. 5) formed 
therein may be formed using a suitable lithographic 
electroforming process such as described in United 
States Patent No. 4,773,971, entitled Thin Film Man- 
drel," issued to Lam et al. on September 27, 1988. In 
such a process, the orifices in the nozzle plate are 
formed by overplaying nickel around dielectric disks. 
Other types of nozzle plates having nozzles 48 formed 
therein may be formed using any other known and con- 
ventional process, and the nozzle plate 44 material may 
comprise metal or any other material which may be 
bonded to traces 38 using a conventional automated 
bonder. In a preferred embodiment, nozzle plate 44 is 
nickel with gold plating. 

After nozzle plate 44 is aligned and bonded to 
traces 38 using a commercial automated bonder, sub- 
strate 46 is then aligned with respect to nozzle plate 44, 
also using a commercial automated bonder, and the 
ends of traces 30 are bonded to electrodes on the sur- 
face of substrate 44 using opening 36 in tape 28 to gain 
access to the ends of traces 30 and the electrodes on 
substrate 46. 

Fig. 3 also illustrates an edge portion of a barrier 
layer 50 defining ink channels 52 and vaporization 
chambers {to be described later), whereby ink flows into 
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ink channels 52 and is ejected from an associated noz- 
zle 48 by the energization of an associated heater resis- 
tor. 

Fig. 4 illustrates a cross-section of TAB printhead 
assembly 42 along line A-A in Fig. 3 which shows noz- s 
zfe plate 44 being secured to substrate 46. As seen, 
traces 38 on tape 28 are bonded to a back surface of 
nozzle plate 44. Traces 30 are bonded to electrodes 54 
on substrate 46 for providing energization signals to 
heater resistors formed on substrate 46. Barrier layer 50 10 
and ink channels 52 are also revealed. Barrier layer 50 
may be formed of a photoresist which is defined using 
conventional photolithographic techniques. The same 
photoresist which forms barrier layer 50 is also formed 
to provide an insulating portion 58 to insulate traces 30 15 
from the edges of silicon substrate 46. 

Also shown in Fig. 4 are ink droplets 60 being 
ejected from nozzles 48 (Fig. 5) in nozzle plate 44. 

Fig. 6 is a front view, in perspective, of a silicon sub- 
strate 46 which may be affixed to the back of nozzle 20 
plate 44 in Fig. 3 to form TAB printhead assembly 42. 

Substrate 46 has formed on it, using conventional 
photolithographic techniques, two rows of thin film resis- 
tors 64, shown in Fig. 6 exposed through vaporization 
chambers 66 formed in barrier layer 50. 25 

In one embodiment, substrate 46 is approximately 
12.7mm (one-half inch) long and contains 300 heater 
resistors 64, thus enabling a resolution of 23.6 dots per 
mm (600 dots per inch). 

Also, formed on substrate 46 are electrodes 54 for 30 
connection to conductive traces 30 (shown by dashed 
lines) formed on the back of tape 28 in Fig. 3. 

A demultiplexer 78, shown by a dashed outline in 
Fig. 6, is also formed on substrate 46 for demultiplexing 
the incoming multiplexed signals applied to electrodes 35 
54 and for distributing the signals to the various thin film 
resistors 64. Demultiplexer 78 enables the use of much 
fewer electrodes 54 than thin film resistors 64. Demulti- 
plexer 78 may be any decoder for decoding encoded 
signals applied to electrodes 54. 40 

Insulating portion 58 of barrier layer 50 insulates 
conductive traces 30 from the underlying substrate 46. 

In order to adhesively affix the top surface of barrier 
layer 50 to the back surface of nozzle plate 44, a thin 
adhesive layer 76, such as an uncured layer of photore- 45 
sist, is applied to the top surface of barrier layer 50. The 
type of adhesive layer 76 used depends on the nozzle 
plate 44 material. Other adhesives may include thermo- 
set polymers, thermoplastic polymers, or any other suit- 
able adhesive. In addition, direct bonding to barrier layer so 
50 without adhesive layer 76 may be possible. 

The resulting substrate structure of Fig. 6 is then 
positioned with respect to the back surface of nozzle 
plate 44 so as to align the substrate structure with 
respect to nozzl plat 44. Traces 30 are th n bonded to ss 
electrodes 54. This alignment and bonding process is 
described in more detail later with respect to Fig. 10. 

The aligned and bonded substrate/nozzle plate 
structure is then heated while applying pressure to cure 



any adhesive layer 76 to firmly affix the substrat struc- 
ture to the back surface of nozzle plate 44. 

Fig. 7 is an enlarged view of a singl vaporization 
chamber 66, thin film resistor 64, and nozzle 48 after the 
substrate structure of Fig. 6 is secured to the back sur- 
face of nozzle plate 44 using an appropriate adhesive 
layer 76. A side edge of substrate 46 is shown as edge 
80. In operation, ink flows from an ink reservoir such as 
provided by print cartridge body 12 in Fig. 1 , around the 
side edge 80 of substrate 46, and into ink channel 52 
and associated vaporization chamber 66, as shown by 
arrow 84. Upon' energization of thin film resistor 64, a 
thin layer of the adjacent ink is superheated, causing 
explosive vaporization and, consequently, causing a 
droplet of ink to be ejected through nozzle 48. Vaporiza- 
tion chamber 66 is then refilled by capillary action. 

In the preferred embodiment, substrate 46 is 
approximately 0.508mm (20 mils) thick, barrier layer 50 
is approximately 24.5|xm (1 mil) thick, and nozzle plate 
44 is approximately 50.8p.rn (2 mils) thick. 

Fig. 8 shows a portion of a print cartridge after TAB 
printhead assembly 42 has been mounted on a print 
cartridge body, such as print cartridge body 1 2 in Fig. 1 . 

Shown in Fig. 9 is a side-elevational view in cross- 
section taken along line A-A in Fig. 8. Fig. 9 shows the 
path 84 of ink from within plastic print cartridge body 1 2, 
through an ink opening 86, and around the edges of 
substrate 46 into vaporization chambers 66. 

An adhesive seal 88, using epoxy or any other suit- 
able adhesive, circumscribes substrate 46 and forms an 
ink seal between the back surface of nozzle plate 44 
and the plastic print cartridge body 12. 

Elements identified in Fig. 9 with the same element 
numbers as those elements shown in Figs. 2-8 are iden- 
tical elements. 

The attachment of nozzle plate 44 to traces 38 is 
shown in the particular embodiment of Fig. 8 as extend- 
ing between nozzle plate 44 and print cartridge body 1 2. 

Nozzles 48 formed in nozzle plate 44 are preferably 
tapered for various well known reasons. Methods for 
forming such tapered nozzles include electroforming or 
other well-known techniques. 

Accordingly, a novel printhead assembly has been 
shown and described which provides numerous advan- 
tages over a prior art printhead. 

Fig. 10 illustrates a preferred method for forming 
the TAB printhead assembly 42 in Fig. 3. 

The starting material is a Kapton™ or a Upilex™ 
type polymer tape 28, although tape 28 can be any suit- 
able polymer film which is acceptable for use in the 
below-described procedure. Some such films may com- 
prise teflon, polyimide, polymethylmethacrylate, poly- 
carbonate, polyester, polyamide, polyethylene- 
terephthalate or mixtures thereof. Tape 28 is typically 
produced in long strips on a reel 92. Sprock t holes 94 
along the sides of tape 28 are used to accurately and 
securely transport tape 28. Alternately, sprocket holes 
94 may be omitted and the tape 28 may be transported 
using other methods. 
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In th preferred embodiment tape 28 is already 
provided with conductive gold-pfated copper traces 30 
and 38, previously described with r sp ct to Fig. 3. Only 
portions of traces 30 are shown in Rg. 10 for simplicity. 
The particular pattern of conductive traces 30 depends £ 
on the manner in which it is desired to distribute electri- 
cal signals to the electrodes formed on silicon dies, 
which are subsequently mounted on tape 28. 

A first step in the preferred method is to step a por- 
tion of tape 28, having opening 36 formed therein, to an 
optical alignment station 96, which may be a conven- 
tional automated bonder, such as an inner lead bonder 
commercially available from Shinkawa Corporation, 
Model No. IL-20. 

The bonder is supplied with individual nozzle plates 
44. preferably having target holes 97 and 98 formed 
thereon which are formed in the same process which 
was used to form nozzles 48 in nozzle plate 44 so that 
targets 97 and 98 are precisely aligned with nozzles 48. 
The bonder is preprogrammed with the alignment target 
97, 98 pattern on nozzle plate 44 and with an alignment 
target pattern formed on tape 28. Such an alignment 
pattern may be the pattern of traces 38. 

The bonder then automatically manipulates the 
nozzle plates 44 until targets 97 and 98 are optically 
aligned with traces 38 (assuming traces 38 provide the 
target pattern on tape 28). The bonder then bonds 
traces 38 to nozzle plates 44 using, for example, a gang 
bonding method to press the ends of traces 38 down 
onto nozzle plate 44. The bonder then applies heat, 
such as by using thermocompression bonding, to weld 
the ends of traces 38 to nozzle member 44. This bond- 
ing is shown as step 99 in Fig. 10. Other types of bond- 
ing can also be used, such as ultrasonic bonding, 
conductive epoxy, solder paste, or other well-known 
means. 

The above alignment features and bonding features 
are contained in the Shinkawa bonder, and the proce- 
dures used for automated alignment and bonding with 
the Shinkawa bonder (and equivalent bonders) are well 
known to those skilled in the art. 

The alignment of nozzle plate 44 to traces 38 is not 
critical, and 25 microns is typical. 

Tape 28 is next stepped to a second optical align- 
ment station 100, which may also be a commercially 
available bonder from Shinkawa Corporation, Model No. 
IL-20. The bonder at station 100 is preprogrammed with 
the nozzle plate 44 alignment target 97, 98 pattern and 
a target pattern on substrate 46. Preferably, the target 
pattern on substrate 46 is formed during the same proc- 
ess which is used to form vaporization chambers 66 or 
thin film resistors 64, shown in Fig. 6. A suitable target 
pattern may be the barrier layer insulation portions 58 
which insulate conductors 30 from substrate 46. 

The bonder then automatically positions the silicon 
substrates 46 with respect to nozzle plates 44 so as to 
optically align the two target patterns to an alignment 
within a few microns (e.g., 10 microns). This automatic 
alignment of the nozzle plate target 97, 98 pattern with 



the substrate target pattern not nly pr cisely aligns 
nozzles 48 with vaporization chambers 66 but also 
inherently aligns electrod s 54 (Fig. 6) on substrat 46 
with the ends of conductive traces 30 formed on tape 
28. Thus, the alignment of substrates 46 with respect to 
nozzle plates 44 and with respect to conductors 30 is 
performed automatically using a single step and using 
only commercially available equipment. No special 
equipment has been used thus far in this process. 

Trie automatic bonder then uses gang bonding or 
any other conventional bonding methods to bond the 
ends of conductive traces 30 to the associated sub- 
strate electrodes 54 through opening 36. The bonder 
may use thermocompression bonding or any other suit- 
able bonding to weld the ends of traces 30 to the asso- 
ciated substrate electrodes 54. 

Tape 28 is then stepped to a heat and pressure sta- 
tion 104 to press substrates 46 onto nozzle plates 44 
and apply heat to cure any sandwiched adhesive layer 
76 (Fig. 6) to physically bond substrates 46 to nozzle 
plates 44. 

Tape 28 is then stepped to a cutting station 106 to 
separate the individual TAB printhead assemblies from 
one another to form TAB printhead assembly 42 in Fig. 
3. 

The individual TAB printhead assemblies 42 are 
then secured to a print cartridge body 12, such as 
shown in Fig. 8, and an adhesive seal is created, such 
as shown in Rg. 9, to ink-seal the TAB printhead assem- 
bly 42 with respect to the print cartridge body 12. 

In another embodiment, traces 38, which are 
bonded to nozzle plates 44, are connected to a ground 
to prevent ink corrosion and to enhance protection from 
electrostatic discharge. 

While particular embodiments of the present inven- 
tion have been shown and described, it will be obvious 
to those skilled in the art that changes and modifications 
may be made without departing from the scope of the 
appended claims. 

Claims 

1. A method for forming an Inkjet printhead assembly 
(42) comprising the steps of: 

providing a flexible insulating tape (28) having 
a first set of conductive traces (30) formed ther- 
eon, for conducting energization signals, and 
having securing traces (38) formed thereon, 
portions of said first set of conductive traces 
(30) and portions of said securing traces (38) 
located proximate to an opening (36) formed in 
said flexible insulating tape (28); 
positioning a nozzle plate (44), having nozzles 
(48) formed therein, within said opening (36); 
bonding (99) said portions of said securing 
traces (38) to said nozzle plate (44); 
aligning a substrate (46) with said nozzle plate 
(44), said substrate (46) having a plurality of ink 
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ejection m ans (64) formed thereon, each ink 
ejection means (64) being paired with an asso- 
ciated one f said nozzles (48) formed in said 
nozzle plate (44); and 

bonding said portions of said first set of con- 5 
ductive traces (30) to associated electrodes 
(54) formed on said substrate (46). 

2. The method of Claim 1 wherein said securing 
traces (38) comprise a second set of conductive 10 
traces formed on said flexible insulating tape (28) 
during a same process used to form said first set of 
conductive traces (30). 

3. The method of Claim 1 further comprising the step is 
of adhesively securing (104) said nozzle plate (44) 

to said substrate (46) to physically bond together 
opposing surfaces of said substrate (46) and said 
nozzle plate (44). 

20 

4. The method of Claim 1 wherein said steps of posi- 
tioning said nozzle plate (44) within said opening 
(36) and bonding (99) said portions of said securing 
traces (38) to said nozzle plate (44) are performed 

by an automated bonder (96) which optically aligns 25 
a target pattern (97/98) on said nozzle plate (44) to 
a target pattern on said tape and, after aligning, 
bonds said portions of said securing traces (38) to 
said nozzle plate (44). 

30 

5. The method of Claim 1 wherein said steps of align- 
ing said substrate (46) with said nozzle plate (44) 
and bonding said portions of said first set of con- 
ductive traces (30) to associated electrodes (54) 
formed on said substrate (46) are performed by an 3s 
automated bonder (100) which optically aligns a 
target pattern (97/98) on said nozzle plate (44) to a 
target pattern on said substrate (46) and, after 
aligning, bonds said portions of said first set of con- 
ductive traces (30) to said associated electrodes 40 
(54) on said substrate (46). 

6. The method of Claim 1 wherein said nozzle plate 
(44) is a metal nozzle plate and said securing 
traces (38) are metal conductors. 45 

7. The method of Claim 1 wherein said ink ejection 
means (64) comprise thin film resistors (64). 

8. The method of Claim 1 wherein said substrate (46) so 
is substantially rectangular and said nozzle plate 
(44) overhangs two or more edges of said substrate 
(46), and wherein said substrate electrodes (54) 
are exposed through said opening (36) after said 
step of aligning said substrate (46) with said nozzle ss 
plate (44). 

9. The method of Claim 1 wherein said method is con- 
ducted in a step-and-repeat process where said 



flexible insulating tape (28) is provided on a r el 
(92), and a plurality of printhead assemblies (26) 
are formed on a continuous strip of said flexible 
insulating tape (28) prior to segmenting (106) said 
tape into individual printhead assembly portions 
(26). 

1 0. A printing structure comprising: 

a strip of flexible insulating tape (28) having a 
first set of conductive traces (30) formed ther- 
eon for conducting energization signals and 
having securing traces (38) formed thereon, 
portions of said first set of conductive traces 
(30) and portions of said securing traces (38) 
located proximate to an opening (36) formed in 
said tape (28); 

a nozzle plate (44), formed of a different mate- 
rial than said tape (28), being secured to said 
portions of said securing traces (38); and 
a substrate (46) being aligned with and 
secured to said nozzle plate (44), said sub- 
strate (46) having ink ejection means (64) 
formed thereon, each ink ejection means (64) 
being paired with a nozzle (48) formed in said 
nozzle plate (44), said substrate (46) having 
electrodes (54) formed thereon bonded to said 
portions of said first set of conductive traces 
(30). 

Patentanspriiche 

1- Ein Verfahren zum Bilden einer Tintenstrahldruck- 
kopfanordnung (42), mitfolgenden Schritten: 

Bereitstellen eines flexiblen isolierenden Ban- 
des (28) mit einem ersten Satz leitfahiger Lei- 
terbahnen (30), die auf demselben gebildet 
sind, zum Leiten von Erregungssignalen, und 
mit Befestigungslerterbahnen (38), die auf 
demselben gebildet sind, wobei Abschnitte des 
ersten Satzes von leitf&higen Leiterbahnen 
(30) und Abschnitte der Befestigungslerterbah- 
nen (38) in der Nahe einer Offnung (36) ange- 
ordnet sind, die in dem flexiblen isolierenden 
Band (28) gebildet ist; 

Positionieren einer Dusenplatte (44), die 
Dusen (48) aufweist, die in derselben gebildet 
sind, innerhalb der Offnung (36); 

Verbinden (99) der Abschnitte der Befesti- 
gungslerterbahnen (38) mit der Dusenplatte 
(44); 

Ausrichten eines Substrats (46) mit der Dusen- 
platte (44), wobei das Substrat (46) eine Mehr- 
zahl von Tintenauswurfeinrichtungen (64) 
aufweist, die auf demselben gebildet sind, 
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wobei jede Tintenauswurfeinrichtung (64) paar- 
weise mit einer zugeordneten DQse der DQsen 
(48), di in der Dus nplatte (44) gebildet sind, 
angeordnet ist; und 

5 

Verbinden der Abschnitte des ersten Satzes 
von leitfahigen Leiterbahnen (30) mrt zugeord- 
neten Elektroden (54), die auf dem Substrat 
(46) gebitdet sind. 

10 

2. Das Verfahren gemaB Anspruch 1, bei dem die 
Befestigungslerterbahnen (38) einen zweiten Satz 
von leitfahigen Leiterbahnen aufweisen, die auf 
dem flexiblen isolierenden Band (28) wahrend 
eines gleichen Verfahrens gebildet warden, das is 
verwendet wird. urn den ersten Satz von leitfahigen 
Leiterbahnen (30) zu bilden. 



8. Das verfahren gemaB Anspruch 1, bei dem das 
Substrat (46) im wesentlichen rechteckig ist, und 
die Dusenplatte (44) uber zw i oder m hr Kanten 
des Substrate (46) uberhangt, und bei dem die 
Substratelektroden (54) nach dem Schritt des Aus- 
richtens des Substrate (46) mit der Dusenplatte 
(44) durch die Offnung (36) freiliegend sind. 

9. Das Verfahren gemaB Anspruch 1, bei dem das 
Verfahren in einen Schritt-und-Wiederhol-Prozess 
durchgefuhrt wird, bei dem das flexible isolierende 
Band (28) auf einer Rolle (92) vorgesehen ist, und 
eine Mehrzahl von Druckkopfanordnungen (26) auf 
einem durchgehenden Strerfen des flexiblen isolie- 
renden Bandes (28) vor der Segmentierung (106) 
des Bandes in einzelne Druckkopfanordnungsab- 
schnrtte (26) gebildet wird. 



3. Das Verfahren gemaB Anspruch 1 , das ferner den 
Schritt des Befestigens (104) mittels eines Kleb- 20 
stoffes der Dusenplatte (44) an dem Substrat (46) 
aufweist, urn gegenuberliegende Oberflachen des 
Substrate (46) und der Dusenplatte (44) physisch 
miteinander zu verbinden. 

25 

4. Das Verfahren gemaB Anspruch 1, bei dem die 
Schritte des Positionierens der Dusenplatte (44) 
innerhalb der Offnung (36) und des Verbindens (99) 
der Abschnitte der Befestigungslerterbahnen (38) 

mit der Dusenplatte (44) von einer automatischen 30 
Bondeinrichtung (96) durchgefuhrt werden, welche 
ein Zielmuster (97/98) auf der Dusenplatte (44) mit 
einem Zielmuster auf dem Band ausrichtet und 
nach dem Ausrichten die Abschnitte der Befesti- 
gungsleiterbahnen (38) mit der Dusenplatte (44) 3s 
verbindet. 

5. Das Verfahren gemaB Anspruch 1, bei dem die 
Schritte des Ausrichtens des Substrate (46) mit der 
Dusenplatte (44) und des Verbindens der 40 
Abschnitte des ersten Satzes von leitfahigen Leiter- 
bahnen (30) mit zugeordneten Elektroden (54), die 
auf dem Substrat (46) gebildet sind, von einer auto- 
matischen Bondeinrichtung (100) durchgefuhrt 
werden, welche ein Zielmuster (97/98) auf der 45 
Dusenplatte (44) mit einem Zielmuster auf dem 
Substrat (46) ausrichtet und nach dem Ausrichten 

die Abschnitte des ersten Satzes von leitfahigen 
Leiterbahnen (30) mit den zugeordneten Elektro- 
den (54) auf dem Substrat (46) verbindet. so 

6. Das Verfahren gemaB Anspruch 1, bei dem die 
Dusenplatte (44) eine Metalldusenplatte ist, und die 
Befestigungslerterbahnen (38) Metallleiter sind. 

£5 

7. Das verfahren gemaB Anspruch 1 , bei dem die Tin- 
tenauswurfeinrichtung (64) Dunnfilmwiderstande 
(64) aufweist. 



10. Eine Druckstruktur mrt folgenden Merkmalen: 

einem Streifen aus einem flexiblen isolierenden 
Band (28) mit einem ersten Satz von leitfahi- 
gen Leiterbahnen (30), die auf demselben 
gebildet sind, zum Leiten von Erregungssigna- 
len und mit Befestigungslerterbahnen (38), die 
auf demselben gebildet sind, wobei Abschnitte 
des ersten Satzes der leitfahigen Leiterbahnen 
(30) und Abschnitte der Befestigungslerterbah- 
nen (38) in der Nahe einer Offnung (36), die in 
dem Band (28) gebildet ist, angeordnet sind; 

einer Dusenplatte (44), die aus einem zu dem 
Band (28) unterschiedlichen Material gebildet 
ist, wobei dieselbe an den Abschnrtten der 
Befestigungslerterbahnen (38) befestigt ist; und 

einem Substrat (46), das mit der Dusenplatte 
(44) ausgerichtet und an derselben befestigt 
ist, wobei das Substrat (46) Tintenauswurfein- 
richtungen (64), die auf demselben gebildet 
sind, aufweist, wobei jede Tintenauswurfein- 
richtung (64) mit einer Duse (48), die in der 
Dusenplatte (44) gebildet ist, paarweise ange- 
ordnet ist, wobei das Substrat (46) Elektroden 
(54) aufweist, die auf demselben gebildet sind, 
die mit den Abschnrtten des ersten Satzes von 
leitfahigen Leiterbahnen (30) verbunden sind. 

Revendications 

1 . Proc6de pour former un ensemble de tete depres- 
sion a jet d'encre (42) comprenant les phases con- 
sistent a : 

preparer un ruban isolant flexible (28) sur 
lequel sont form6s un premier jeu de pistes 
conductrices (30) destinees a conduire des 
signaux d'excitation ainsi que des pistes de 
fixation (38). des portions dudit premier jeu de 
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pistes conductrices (30) et des p rtions desdi- 
tes pistes de fixation (38) Etant placEes k proxi- 
mity d'une ouverture (36) formEe dans ledrt 
ruban isolant flexible (28); 
positionner dans ladrte ouverture (36) une pta- s 
que k buses (44) dans laquelle sont formEes 
des buses (48) ; 

assembler (99) lesdites portions desdites pis- 
tes de fixation (38) k ladite plaque k buses (44) 

; 10 

aligner un substrat (46) sur ladite plaque & 
buses (44), ledrt substrat (46) presentant une 
plurality de mo/ens dejection d'encre (64) qui 
y sont formEs, chaque moyen dejection 
d'encre (64) Etant appaire avec Tune, corres- 75 
pondante. desdites buses (48) fornixes dans, 
ladite plaque k buses (44) ; et 
assembler lesdites portions dudit premier jeu 
de pistes conductrices (30) k des Electrodes 
correspondantes (54) formEes sur ledrt subs- 20 
trat (46). 

2. ProcEdE selon la revendication 1 , dans lequel lesdi- 
tes pistes de fixation (38) comprenhent un 
deuxieme jeu de pistes conductrices fornixes sur 25 
ledrt ruban isolant flexible (28) pendant la meme 
operation que celle utilisee pour former ledit pre- 
mier jeu de pistes conductrices (30). 

3. Procede selon la revendication 1, comprenant en 30 
outre la phase consistant k fixer par collage (104) 
ladite plaque k buses (44) audit substrat (46) pour 
assembler physiquement Tune k I'autre les surfaces 
opposees dudit substrat (46) et de ladite plaque k 
buses (44). 35 

4. Procede selon la revendication 1 , dans lequel lesdi- 
tes phases consistant k positionner ladite plaque k 
buses (44) dans ladite ouverture (36) et a assem- 
bler (99) lesdites portions desdites pistes de fixa- 40 
tion (38) a ladite plaque a buses (44) sont 
executes par un appareil d'assemblage automa- 
tism (96) qui aligne optiquement un group erne nt de 
cibles (97/98) prEvu sur tadite plaque k buses (44) 

k un groupement de cibles prevu sur ledit ruban et, 45 
aprEs I'alignement, assemble lesdites portions des- 
dites pistes de fixation (38) k ladite plaque k buses 
(44). 

5. ProcEdE selon la revendication 1 , dans lequel lesdi- so 
tes phases d'alignement dudit si±>strat (46) sur 
ladite plaque k buses (44) et d'assemblage desdi- 
tes portions dudit premier jeu de pistes conductri- 
ces (30) aux Electrodes correspondantes (54) 
formees sur ledit substrat (46) sont exEcutEes par ss 
un appareil d'assemblage automatism (100) qui ali- 
gne optiquement un groupement de cibles (97/98) 
situe sur ladite plaque k buses (44) sur un groupe- 
ment de cibles situE sur ledit substrat (46) et, aprEs 



I'alignement, assemble lesdites portions dudit pre- 
mier jeu de pistes conductrices (30) auxdites Elec- 
trodes correspondantes (54) situees sur ledit 
substrat (46). 

6. ProcEde selon la revendication 1 , dans lequel ladite 
plaque k buses (44) est une plaque a buses mEtal- 
lique et lesdites pistes de fixation (38) sont des con- 
ducteurs mEtalliques. 

7. ProcEdE selon la revendication 1, dans lequel les- 
dits moyens dejection d'encre (64) comprennent 
des resistances k film mince (64). 

8. ProcEdE selon la revendication 1, dans lequel ledit 
substrat (46) est sensiblement rectangulaire et 
ladite plaque k buses (44) surptombe un ou plu- 
sieurs bords du substrat (46), et dans lequel lesdi- 

- tes Electrodes (54) du substrat sont exposEes a 
travers ladite ouverture (36) aprEs ladite phase 
d'alignement dudit substrat (46) sur ladite plaque k 
buses (44). 

9. ProcEdE selon la revendication 1 , dans lequel ledit 
procEdE est appliquE dans un mode avance et 
repetition dans lequel ledit ruban isolant flexible 
(28) est presents sur une bobine (92) et une plura- 
lity d'ensembles de tetes d'impressidn (26) sont for- 
mEs sur une bande continue dudit ruban isolant 
flexible (28) avant que ledit ruban ne soit decotpe 
(106) en portions (26) formant des ensembles t§tes 
d'impression individuals. 

10. Structure imprimante comprenant : 

une bande de ruban isolant flexible (28) sur 
lequel sont formEs un premier jeu de pistes 
conductrices (30) destinEes k conduire des 
signaux d'excitation et sur lequel sont formEes 
des pistes de fixation (38), des portions dudit 
premier jeu de pistes conductrices (30), et des 
portions desdites pistes de fixation Etant pla- 
cEes k proximitE d'une ouverture (36) formEe 
dans ledit ruban (28) ; 

une plaque k buses (44) formEe d une matiEre 
diffErente de celle dudit ruban (28), Etant fixEe 
auxdites portions desdites pistes de fixation 
(38) ; et 

un substrat (46) qui est alignE sur ladite plaque 
k buses (44) et fixE k cette plaque, ledit subs- 
trat (46) possEdant des moyens d'Ejection (64) 
qui sont formEs sur lui, chaque moyen d'Ejec- 
tion d'encre (64) Etant appaire avec une buse 
(48) formEe dans ladite plaque a buses (44), 
ledit substrat (46) ayantdes Electrodes (54) for- 
mEes sur lui et qui sont assemblies auxdites 
portions dudit premier jeu de pistes conductri- 
ces (30). 
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